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Abstract of JP20001 35090 

PROBLEM TO BE SOLVED: To obtain a new 
human H37 protein which has a specific amino 
acid sequence, is an activity-controlling subunit of 
protein Cdc7 which controls the replication of a 
cell, and can be used for controlling the cell 
growth, for inhibiting the growth of cancer cells, 
and so on. 

SOLUTION: A new human H37 protein is 
provided which has the amino acid sequence 
shown in the formula, and is an activity- 
controlling subunit of protein Cdc7 which controls 
the replication of a human cell. A gene coding for 
the protein, an antibody against the protein, and 
so on, allow the growth control of human cells, 
and are hence useful for preparing a necessary 
amount, for example, of stem cells used for the 
treatment of various human diseases, the growth 
control of cancer cells, and so on. This protein is 
obtained by screening a human cDNA library 
prepared from a human cell using an 
oligonucleotide probe synthesized based on its 
partial base sequence, followed by incorporating 
the obtained gene into a vector to express the 
gene in a host cell. 
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(54) l$ma%m thH37^>A^gt, C©^>A:?f|£n-H-rS 



CDNA 



(57) [Btt] (AMEW) 

mm] t hfflia©^**o®-r'5.$>^i'MCdc7 

cDNA, H3 7tt>'ii>n<£tt-f MCttCCft 

sii-r**ffi©ji#t 

■ #s©2sa©if©^-r^©r5^K 

EMttt-ftl: h.H3 7 ±IB©tl-H3 7 
*>s<»JKa~F-r*fc hjtfi^. C©t h«eT-© 
cDNAT*ot, 1t^©2Sffl©*©(,i-rn^©SS 
i^J^rW-r^c DNA. cne.cDNA©— SRK?IJ*>6 
&SDNA»rK\ ±IBcDNA£^T*iffl&*--<i'* 
fchH3 7 2>^fffc>tf-f.Sin{*, tfOTCjJBD 
N.A*fctttfi#*»ISrtK»Arac £CC <fc£«ifM 



(2) 

1 

mm 1 1 i <dt s smmimtz t r 

H3 7$^^f. 

[ mm 2 ] EE?tJS# 1 ©7 S. ^ KiB?'JK:fc W h 1 t> 

l> < \xm<D7 5 ^isgi»#. s&b b < mm 

3ttfc7 5 sWS&iifttZ t h H 3 7 $ >A*ft 0 
[lit*13 ] i^lJS-^2©T5 -/$i3*j£?tf sb h 
H3 7 30^m. 

tW^S4 ] E?J#-*f 2©7 5 ^SB'ijKtett* 1 & 
IX ttffl&©7 5 ^KglS**. §&fcL<ttttJj|] 10 
3ftfc7 5 ^$E?lJ£W-fS b r H 3 7 $ >A?g 0 

[st*55] ff*Sl£/c2©b r H3 7 $>A?ft 
^rn-F-rSt ritt^P. 

[ft*I6] lt*5!5©b ritfcfOcDNA-C&o 
T. i25lJ#-^3©iSSi^lJ^WrScDNA. SfcttSJ 

?>js#3 ©sa^jcctews i t, o < ««&©&s*5* 

g&fe L < tt#SD§tlfcfi«^lJ^Wr^ c DN 

A. 

[»*9I7] »#Ji5©t hSeT-©cDNA-C*o 
T. i2?U#-^4©SSiS?iJ%W^'5cDNA. SfcttiB 20 

g» L < tttf JD § ftfc&XeaJfcWr & c DN 

A. 

tl»*«8] IIWaf6©cDNA©-ai5SaW*>i5tt* 
DNAKJt. 

[«*! 9 ] f|»*S 7 © c D N ACD— aSE9»J*> 6* £ 
DNANJ*. 

[111*9110 3 ^*^6©cDNA^ffiWrSffl^ 

[DMcqiii] »*jb7©cdna 30 

[ft*S12] S»*Bl*fctt2©fc FH3 7 
[811*513] »*B3*fctt4©fc hH3 7*>^ 
[fH*S14] lf*16©cDNA*fcBfii*B8© 

[11*515] fjt*®7©cDNA£fcttf|t*Jg9© 
DNAK>t*l63SW8PE?IJi4fcK:ittliartK»ArSC 40 

[n*s 1 6 ] mm i cKDmwzMMmicmA-r z> 
mm 17] i»*jg 1 1 (D&fo&mtetcmAtz 

[000 1] 

i&wom-rzmsfmi commit* t r h 3 7 * > 

>s*Jt^ C©»>^i'®%3- K-T^c DNAKHI-r 

sk©-?**,, §e>(c»t<». c©uiis« > thjisa 50 
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©WftHWW * f > '< f * C dc 7 ©rSteSWfflJI*- ^ a- 
v r"C&Sb rH3 7£>rC2g£, t©*>;f*B£ 
hiteT-teJ^-e-OcDNA. H3 7f> 

©■C$)S„ 
[0002] 

[fi£*©ficffi] «©Jtjitt. mm^tmttemL 

HT#lfflia*iBB©£gf*K:tS£U *HISrttcJSfi(C'>y 

(ttcwawttH^ieiiKjBfli-r mimv t h tix t 
^©tt^H^©M^^Pfl#-rs*ffi«*iSfflsnr* 

[0003] £gft^©tf?fH -?-©*££{<: iot 

JiJiJ'^A^jwehteiBaB. ^©^vadna* 

-Y*;l/£|gDjMT. C<DfJ?)l>Z> ^FKJE^ifeiglKo 

i>r» rfflja^wj ii^„ iffliaj§»ttS#ffjK:4»iig 
KE&snn^. ^%t>%> ^sftDNA^aK-rs 
SM^ S*SL/cSsfe(**5i|»»ft(cJ:or^gii>fc©%im 

G 1 n. ^ bX S*3*5%7 l/rM»iW&* ^ $r©G 2 
Wr* * . (Kmc G 1JH*> 6. s ^©^trttSSStcW® § 
nrfc«3> DNA«H«S»(Cfel>t:iB*:W4CS'«t 

[0004] C © «fc 5 ttffiJBiiaXltt. SS-^B^S^iffl 

ia-c©5f^e.-9--f ? ') >^tt+^— fe?*i-e©jttf(c 

Kg&&§«£mfct,Tl>£Ci#IEI83*U>£ (Nature 
292:558-560, 1981; Cell 66:731-742, 1991; Nature 
349:338-393, 1991; Science257:1958-1961, 1992; Bio 
essays 17:471, 1995) „ $fc. SSCCfclt 
S?flf*>£tt. SXKDHMS (Gl -S^tf) KttSIJ©H2 

cttmh-ffiKt^x^h. ?&t>*i. wmmmm 

$m<D- OiUtWSnfccdcT^M (3. MoT. Biol. 
59:183-194, 197D CCfel^r. Cdc7 

■fe'tt^feft d n kommD^mmm^mt z> ct, * 
lx smimcx&mm&oyiimittc&mtstix^ 

ZCtfimbfrttK-jXStc (MoT. Cell. Biol. 6:159 
0-1598, 1986; Genes Dev. 15:480-490, 1998; Genes 0 
ev. 15:491-501, 1S98) . £/c, Cdc7©+^— l??§tt 
(j«8f^ii» bX$>ZDbf4<D&&t<Ci&&tZ>Ct 
bW6*>K: £tlXi,*Z (Genetics 131:21-29, 1992; Mo 
1. Cell. Biol. 13:2899-2908, 1993 ) . Dbf4©&i 
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JjVWUZtlXis*) (Exp. Cell Res. l£0:419-428, 13 
89) . Gl -smfrmtCteVZCdcl te?r£te©tf 
JJD©4>& < t fe-g?WDbf4©^*SG 1 gJWtcWf 
ZZbfc&iTWRZinXm (Mil. Cell. Biol. 13: 
2899-2908, 1993; Exp. Cell Res. 180:419-428, 1989 

(Science 265:1243-1246, 1994 ) Cblfih, Cdc 

tlX^Z>. 10 
[0 00 5] ^L-TSfctt. C©fflliI©2£«8#e>B C 
*i*"C«:*SCdc7K3WHOte*^— tf*^W*. r 
v Vtjytij3.fr. ^-j^teiD't F*»6#|§U 

Ct*}gJSLt:i>S (J. Biol. Chem. 273:23248-2325 
7, 1998; EMB0 J. 16:4340-4351, 1997; EMBO 3. 14:30 
94-3104, 1995) „ 
[0006] 

is&mwmsi.*) t-rzwmi &±<Dt*5*xoijmt5 20 

J:W«W«Sfe««c*»W*JfflB*6. «rt©Cdc7* 
J: Sttefcfr&i B£ < J59©^Sc 

<t ^«it5a©A^wwiai*5qiteK:% ^ *>© iwtf $ n 
4. 

[0 00 7] LfrbK&e>. C<DUH«D?MI3#&K* 
7c. t h©Cdc7**0^©Mfflf*4huCdc7^fi!|!g» 

Wrc«Bs#t:«). **tH*aAfnnrr?Hi3tt-t:t> 

ttft/C(r>£. -e-CC. b hCdc7©M0?:/:3.-7 F© 30 

huCdc7«:is&i/"c-e©*^--*jstttiiapT*if 

att*>/<*Rt3->-r*cDNAt*IW*C4K 
fifc&U C©cDNA{C3-F3nfc*>^^H%H3 

[000 8] C©WH©l6Wtt« »H#6KJ:-9rW1t 
§tlfcC©SflS* >'<»KH3 7 «jSSUdNJSinB&$ 

B. C<D>^>It3-F«tHW. £©«£ 
WcDNAtoJ:Vii>rt9mtCfflrZintm<mfc?- 40 

[ooo83's6fcc©a««. c*i6©»e?iMiP# 

[0 0 10] 

[»s*s?i*-rsfc*©#s] ccdhmb. ±e®mi 

0Vt#r«b FH 3 7 *fc. 

commit. ib?ij## i */c«2 ©t s smssmctot 
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B^jnsnfcT^yK^ai^-rst fh 3 7 

[00 11] § . C©tMB ±IB©t F-H37 * 

^*Ka-F«tnef, c©thae^© c 

DNA-C*o-C. iB^iJ## 3 *fcB 4 ©SSEJU^Wf 
-ScDNA, te«J;c/Cti?>cDNA©©-aJE7iJ*iE>«: 
*DNAK«-*««rS. S6fc*fce©IMR*. ±IB 
cDNAiffiW-TSfflgSi^f *sj:c;tFH3 7 

[0 0 1 2] ■€-l/C*fct©H«B. WIBcDNAifc 

AKfrfc»!iMfllB?tl£ 4 ^KMrtttgAf * c t « 

iartK:$Af * c ^ 4*na©ti«w]^?r 
ftfttS. OT. c©l6W©jUfi©»SS«:ot,»ri^L< 

[00 13] 

[#S§B©JSf6©»!8] £©#&gij©fc hH3 7 2>;^ff 
B IB?>J#^ 1 ©T 5 >«EW*# L . E?J#^ 3 tctt 
Sffi^J't^ l>7c C D N A© 51S*^2541#aSr©ffi?i] 

Fsnr^sa»>Ai>j(^T*4. c©^ 

■M©H3 7*>A-^sr«$7c. E£lJ#-St2©7S^iE 
EW»^4©cDNA{c*sW* 5l8ft»6l222 

4. 153fJ##3teJ:0'4«p|-©yyAjie^6e¥ 
Stv/cmRNA^SifSc DNAr4>43W, Efll# 
*!4©cDNAB IB?iJ#-5t3£«S!|©*:/-5-(^>^ 
3 ©1199-12 59 

[0 0 14] cn6©H3 7*W^®BfiftKD7Sffi. 

<D&WtC «fc n>Ttl«§*a47 2 -/B«2aiK:*-3&fb*£ 

K J: -o ft* c D N AKK-tfllivc D N A 
fltffi-c&S-r £«: J: 1 mm £ c £ fc-c ft 4. 
«*.«, ifi»*DNA0SI5{C«fc-5rH3 7*>/'{^»4 
WWS»£«:tt. C©^W©cDNA»r>t**-r5^ 
^^-*>e.-f>tf Fnfi^iCio-CRNA^iailL. C 
fi*£l§?£ A > f h o«R*tf ft 5C<fcCcj;9 -(> 
KFa-c^-Cft4. *fcfflf?^%4iftl©*aK:J:») 
a^ft^^f *-Kfflft*.-Cl»titf. AH«. tsv 
B. BS. a6©lffllia^-C. cDNA#3-FT£H3 7 
* >^ i'S^AStc^S If 5 C i^-Cft 4. 
[0 0 15] C©2&HJ©fc hH3 7$>A^R*A»® 

ac£©lfc*«rc»«3it6*i^KB. SM#-c««pj 

DNA^B-->i/g|5(4. f-5*-$-^4Wr4^ 
C©^W©cDNA©af?^*#Aife 



5 

SJKTStiKJ:-^ cDNA*Jn-FT^i'>^"i' 
ffg|5#©#£Btf?T.& C 4 fcr * S„ 
[0 0 16] C©?«U©b hH3 7$>^'i'W ; &««Jffl 

# (A) tfmsi>timzmi> hibwrnm^^- 10 

«MHnrttc*Ai/r*ft«. c©»n©H3 
7 n^tpvammm^v^mva. «±©t*jo 

©#&{Cj:o-afe>ft&b FH3 7 fll* 
«. «Srt©huCdc7 0*^— tfffitt*IMF-r5C4K: 

[0 0 17]$fc, C©2S9J©b FH3 7 *>^f? 

iA.iDHiHf^^J^/t^ct^. -e©^#*i|fflJtaM8K:<fco 20 
-CilSlShSCt. */chuCdc7)ffi«-9-/J.-^ HCCfe 
-&bX*:<D*1~~ te7£&£^{bTS4(,>5.£-t\ huC 
dc7 fe'©U--f i> ViMIfi^ftfCtiit 
S£oT. H3 7f>^-fMtttt^H^{CJ;orsl 
^StlS*iSSitM©fc»©^y^^e^gK«c48CJr^ 
•^{cfiS^WHTi^AenSCi^f.. H3 7f> 
*©3BB*6t>tt*<DJStta«G 1 -Sffl©»Ji» 
©-> iff- Ate J: ->r £©<t 5 tcgnjffijs tve 

ahct* c 4#. i6ti»Ktew msmm<ommmm 
^t-r€»fe©i»!^3ns„ 

[0 0 18] t©2£l53©t HH3 7$>^*i'®CCB 1 SB 
?>J#^1 Sfctt2r*$tiST5^^iJ©l^&SS|5 
#7 5 -'iaiBajfcf^:/* FSftt ( 5 7 5 /®^t( 

mtzitiboyiKmtLxm^zctifivzz. corns 

Oififli. ±IEb FH3 7*>/<i>f|£:3-FT£b 

i«©-«BW*:/a--:/4t/T:. gE^^VA^:/ 
^•;-*^#M-r2.c<t*j-c^2». 40 

[0019] C««iOcDNAtt, E5d##3Sfc« 
4T^3tt*&^^J£W^*C4£#8i4-f.Sfc©T 

mat nfflnaft*cDNA7^7-^'j-*e.* 

tttt/fcrfUCO* RNA^»MiL-C^-r.5 0 b Hffl 

iaiLTtt. AttA^^B^t'tctorjiaisn/cfe© 

rt^Ml«rc*>at». cDNAtt, Hlll-BergS; (Ok 
ayama, H. and Berg, P., MoT. Cell. Biol., 2:161-17 
0, 1982 ) , Gubler- Hoffman ffi (GuMer, U.and Hoff 
nan. 3. Gene, 25:263-269, 1983 ) . ttjO^S 50 
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(Kato, S. etal., Gene, 150:243-250, 1994) &£'© 

[0020] C©2£IB©b FH3 7#>A*®ttIS9aJ: 

#-5f 3S/ctt4{c!Bi£©c DNA©SS8S?tjK:SrJ^r 

SB*6>f£ISWcb F c DNA5-f^7 'J-£;*:7 
>^-rSCi(Cj;«). C©^HJ©cDNAi|5l-©i'P 

(PCR) ffi^rffl^r. attcDNAfc^JSTS 
[002 1 ] b F SfcTttflftgJCj: 

muzm&btiz. £eo-cse^js^3*fctt4cci>uT. 

l*fc«aaffl©j?d'U*^K©(^llP. K&fc.fctf/S 

■c^osisfc»a^<i©T3y^a©^jin. 
s. 

[0022] c.©3PJ3©DNAKmU3:. B2?>J#^3 £ 

trc DNAKfr (1 ObpfiLh) . *Sl>»*tl6©T 
>^-fe>^*>64SDNABr>5-fe#SnS. t©#£9J 
Ob hH3 7*>rtMtlctt1NS&gtI*. 

[0023] cwkwvmmmmm^ ®vmn 

3*fctt4©ttMSFd*W-J-ScDNA. 6L<ittE-ft 
6©-»i3rW>6ft4DNAR«- (flX.tfft3SgfiM3 
CC^LfcJ: 5(c. C«ffl©409 ffl©T 3 
3-F-J-4DNAKW-) i*©IE^$l|ffl)iB?lJ (1MB 

ncittjftitpN A«ttwnB(c«AL. mvm^ 1 ifc 

tt2©T 3 ^Ki^J^^i-rSH 3 7 £>^*S£$ffllS& 

rtt?ja*l^i3'e*c4K:J:ot:ff5ci#5-c#4. ffl 

D N A ®HJBrt^®WAttfi»K)*jtK ± 0 fx 5 C 
S. C©J:^i5:»lt5i©{Sg3itt. «Jttf, bhgtS© 

4. tarn. mmtm&WMnmmz. mmmo 
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«BK»fk-rs»MBBB. th©Sft«m<© 
©#E3B©#£tt. #iNBW©$M:/n^At&flrrS 

limits citpjiBccr*. sfc. c©<t^^i^rt 

TOflnttSfiittt. ex vivo #5£CCj;Sjtfc?f6g© 10 
fc»©&£^AffliNBJat^fcIBi3*6fc«>K: fcWffl 
"CSS. 

[0024] c (mwoMfmmvffl-fimtt . ariB©ta 
tttffliart k&a* * c i tc <fc -3 rtf 5 c t #r t s. 

If AgB5«J 1 3 - F f £ D N A t ffl!SF*JlCa»Af Stf & 
[0025] 

mmm) &K»M4wLe©jfflt3&miiiifro 

■S *>©•?«&!,». 

: HeLaiffliaWcDNA^T'^'J-tpG 
AD-GH-^^-tJS^TmKU huCdc7# GaU 
©DNA££F^>KIIi£3ftfa|S&;i 7*5X5 Ft 

x 1 0 s <i©^M^^(*BSt^i"J-->^L/c^ 30 

tc. -Olf-h©DNA&8iE?iJti&£U f 1 -*'*- 
Xttfc^fcifeg, Cft6li:£-a?rU>cDNAr£>r> 

it. %<D')%3i>a->i l m-<Di><Dv&*). m&m^ 

lOmmm^LX^tc C©c DNAtH3 7 
«L/fc 0 ffi©2oBma©i'n->-CS)»). Ztl^tlH 
1 teJ;C;H 18i^« l/Tc. 

[0 026] cn^W^tti'a-XCiSa-FSn-S 

ii^tffl^rSe.CC^fjLfc., T^t>^. myc xfh 40 
-T'rSBLfcHl. H 1 8fe«fci>'H3 7©^n^n© 
M^^i Ft£fthuCdc7f*£JI:/7X5 Fiifefc 
Bb«J«BiaCQs7{CF7>X7 3 :i;i/a>Ufc. g&BH 
lK-^b/cifcfJ-C&S,, huCdc7tt^£!S#K:J:S 
ftSfcfcPS K J:-?TH 3 7 f ^mJ^itSftfcrti. 

1 :±gl^->2-4)„ i£(C. rnvcfc<*tfl!(,>fcft® 
Ct^Kcfc 0 , huCdc7 « mycMS6©H 3 7 t^fSStLT 
l>SIU«K*H»-C©**flaR3tite (HI :T©U-> 
4). C©fSm#>6. H3 7cDNA©##huCdc7<!: 50 
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[ 0 0 2 7 ] ✓XLvf, rt«Ett©H3 7*>/<^HtC-3t> 
Tii^S/c&K:. H 3 KDN&tsXVCW&mMtCtttZ 
tnW (tSH 3 7 Ntaf*. !SH 3 7 Cttft) t^ft^ttfl- 
/SL/c. 3 6(C V H3 7©C$*y:J^:^FK-*rf£ 
tatt (fiiH 3 7 Cpep ffift) fcJ:i-J*huCdc7 ©CSS* U 
KK»fSR# (CihuCdc7 Cpep Kft) £>ff 
mute. ZUX. SfiiftiifflSartCCfcWSrtSEtthuCdc 
7fc<fctfH3 7<t©££tffi5£bfc. «S*«EI2K^L. 

ict%s«)xbz>. Hzucmzimm*? 

tlfeCosffliar^lLfc90kDa ©myc 3 7 5?>^' 

i'Mi^MWKStSb/c (02 : U->1 -4) . 77 
•<-f ^f»S?L/fc!n^^F!n«:tffi^Tb FCEMffl 

ia^6isssi//cii^(*tftit®-r.5.ct*5-ct/cc hue 

dc7 *}J:^H 3 7 ^fe)gitffi:«5*K:(,»-rnfehuCdc7 *i§ 
ZtlX^Z C t im^uC dc7 C pep ftftt ffiH/cM7 
Oi. F(cJ:»)?tS$n)t (02 : U-^teJ:^) . 
C©H 3 7 ihuCdc7 4©ffiEft»B. fiftf^©!*!! 
t 0Xm^tc<7? F iffitti t^ftpre-incubation'T 
*CiKJ:r>r3E*«cflWfeLfc (02 : U->8) . H 
eLaffliaoaaiiRtCte^-CB. Cdc7tnttfc<fci>*H3 
7ta«i^-rn4>. H3 75i(*i«FMW«:J5l£;-r*80kD 

zo\*<DX')^?Y*mmtz>ztifix*ic m 

2 : U->9- 1 3) „ 

[0028] «±©ISJ|W»6. rtStt©huC dc7 i H 3 

mam 

H 3 7 ^ >M-i?g*!huCdc7 tr§tt{fc-r^te^*S*5^ 
S^tSl^^feftK. myc S^LfcH 3 7 iPJ^Mi&S 
V » tt* ^ - H2*iferSS©huC dc7 1 C os«rc#8Si s ttr 
WchuC dc7 /H 3 7 *^-H2jS^t> huC dc7 tn» 
itcttmyc in#X&&imb. m»TGST-MCM3 
^*>AirMt»M<!:L/Tffll,»r, invitro <D^i~- 

■fe'SfEtfflSLfc. ^tt@3te«fcyH4«:^Lfctte 
•)-C*S„ »£S©huCdc7©??£T'r«. huCdc7ta 

»©»sa»»rtf«i:cFivc $i{*©^zm^©ii^fcfc 
i^tmcm3 * >^2s©a&^©<fct,> y >K{ta^sn 

(03 : U->2*JctD f 7) . ?6CC. fc-5 2*©U 

~>a>$tl/thuCdc7*jJ:(y; niycH3 7f 

tltc (^-^S-f) . cn6©'J>K{b«+^— b'^ 

ffiM©huCdc7-Ctt^<^ffl3n^C^Ci)!P6. huCdc 

7 ©*^-— fe'stt*icn6© y >mtK:im un>s c 

4*ifl^3n?c 0 fc/cl, +^-b'^}SM©huCdc7 4> 
H3 7$>^fMia^f*t^TSC<!:AJ-C#S (0 
3 : b-^Ste.fcO'S. 04 : U->2i5£V4 ) . 3 
6{C$>>-^y^a*tt±t?©H3 7 ^V^ftOig 

«K«HftahuCdc7 &*¥mztix\ l *z>®&t l m< a 



(6) 

9 

fl . Mfc©^>F£LTfcaj3nfcft C©gI»S©£ 
mt*i---V&tmhuCdc7TM®m2tlUi)^tc (0 

4 : P->lfc<fct>'3) . gttg#ii<fc-3-tl,>.&A> 

6»au >m<t2titcH 3 7 $ v^wc^sc t&m 

Cdc7iH3 7af>^^%*^-rSCi{C«tO> M 
CM2te«kO'MCM3*>^ , i'»*^J:< U>BMbr 

5 c & ©t S *&b-c&(,>* * - 4z?§14£»f?Ji£f a c 
4ftCfiffc (r-^^ST) . 10 
[0029] fclh©|ggtt. H 3 7 *>A*Ra$huCdc 
7**~ tf«Sttffc(/. S6{CH3 7*>^^Sa#*J 
huCdc7CCj;i3 V ^KftSftS C 4£^LT(,>S. S 

fc. cne.©*i^ftT-C«. huCdc7fS«i^^a-^ 
h©*##EJS3*lfcii£K:«. rtSEtt©H3 7f >^'i? 

fc (S3 : U->4teJ;Of9) . cn6©*H*>6. H 
3 7 *>^£SftiuCdc7©40ffllfflia:iX9 hJfea- F 

stsssftfc. 20 

W60I3 

H3 7 *>/<C»WD7 5 ^igEjaj 1 ) «tMt 

SSDbf 4 4 3 3 K©ffiHtt*irra7 5 ^MEftNM 

j^mmsnfc. c©«#F;u> (H37*?-70 
ft*H 3 7sm«e*«: <hb> . £fc> h 

3 7©&5-r?©7 5>'&^ (H3 7tf- 7N) it 
77 hfe£Cfe'a9s?a9'<x0H3 7MXa£B?t<:fil 

§3tltl>fc. fcteU C©H3 7t?-7N«HlfS 30 
S©Dbf4 $>Ai7l{c(JSi?StiT^i5:*>ofc (0 
6) . 

[0030] huCdc7 tO&SlC-imftH 3 7* 
>^f»±©««tft3&rSfc»K. H7fC^t,fc<fc5 
&-&©H 3 7 N^te.fctfCigXife^&fl^U 
£GaUrStt(fc >4©Sl^f >^^gi t/Tif© 
rtf!BS$-&r. ^n^tl©^^^»4huCdc7 4© 
ti5fPffl?rtw>-hvbriclTf -fe-f-C«Htl,/c. *SI|I«H8 
K^L//ci4sf)t?&.5„ Ni§©X&©*§m. Nffi255 T 
5^K4HlMl/rfehuCdc7 4©tlSf / ffflK:«^«*# 40 
^-3fc(AN2). LfrUWh. $e«CN^50 
7 5 l/CH 3 7*^-7C?:^3'ti'S4hu 

Cdc7 4©fflSf^ffl«^«:*t>n/c (AN 3) . 

[0 03 1 ] CisgrfpfcC^CfcOTtt. 207 
5 y^glJ^L/c/cWChuCdc7 4©*££tfc##ifo6 0 
%*TteTt/fc (AC) o 3 243 £>.5W*369 7 
5yK£Cffifr6>X*<*i*S4 (AP 2*}<fctfAB) , 
ffiSfPffltt^Si'a->©^l 0%$t?tcfiTOfc„ N 
ig©235 7 5 -/&©#£^t?AP 1 «huCdc7 4tB2ft 
fflbftfrofc, AB4AN2{C£iIK:ff&T.£, 50 



^PI2000- 1 35090 
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5 0 7 5 >-®«huCdc7 4©^©<U>t§£ttffl©fc& 

[0032] fcLkKi^TcH 3 7 ^pig#©-S|S£hu 
Cdc7 4 4&tCCOS7ffljai*3K:£#63tU huCdc7 * 

Lfc„ -€-©ife*, two-hybrid assay©jS^4HH§K: t £ 
fiH3 7 $>'it?9®t&<iC> deltaB. de"ltaN2 ©H3 7 
^^#©**5huC dc7 4 «£tt*JBfiW S C 4 *iBJ 
hfrVLZtik. (09) . 

[ 0 0 3 3 ] fel±©ig^«. H3 7**-7C#H3 7 
^>M-fa4huCdc7ftBg^a^^ ^©ffiSftfflfc: 
•HL'%k~C$> 2> C 4 . 0-€-ft©a-r tt^#Tttft l>Ci 
*jnt/tVS. [iifWKfcOtlJ, H3 7*1— V c 
fcttOM^tfC dc7 4©tS£CCft£-C* S 4 1> 5 C 4 # 
Wt$8Si?*TCl,>£ (MdI. Cell. Biol. 15:6775-6782, 

1996 ) Sett. C*l6©^£:^£fflt,>-C-in vitro 
tf5l&S:fTofclS». Dbf4*?--:7C£^t?C 

S©4i9 7 5 y^©^-cu >^ft?£tt-e;f£#"C£>£c. 4 
##Bt,;fc insr) . 

IUS0!I4 

g*©fc Fifi«|feJ:Dqffifflia(cteWSH3 7mRNA© 

BHlOa. btCrfibtctisKlV £>S. H 3 7 c DN A 
1WW5 p a-^KJ:.0. JS4W«JiW©£T©>II*SiK:fc 
t^t. £fc£-c©jg»K:fcor, 2. 5kb©ra?j&» 

#ftffl$*l/c. C©C4«, huCdc7©mRNA«!g£ 

mmK*^xi>)mimi>miifimz$tizct (embo 

3. 16:4340-4351, 1997) 4 «*f JSKJT?* o fc. *|SL/ 
fcfi^©cfi-C«. H3 7mRNA©^31*JSfcil[*- 3 fc 
OBtd. ^Cl»'CllBl'C*»J. C©MfflSS«huCdc7B4 

W^{C«fc-3t«S3ilTt>S (EMBO 3. 16:4340-435 
1, 1997) . 0ACCtel^-C«6kb44kb©2*© 
»9©RNA^>Ffetflffi3nte (HI 0 a) ft Ctxh 
©R¥«%©iEft{t^WC*S. 36(C. H 3 7 mRN 

Att. ws*BBaA549 *l*^>fce^^^^r<MH■Bl^c 
it (Hi ob) . cocitt. mmwmmzGtzw 

HJS095 

H3 7©^s*sffflias»3{cj:-5rwasti-ct>s*>4*5 

jWJlffiJCiOGOWKISI^Stt (HI 1) , \—Z)lR 

9 rt?H3 7mRNA©U"0'£&f*Lfco femtiH 1 
2{C^L//ci*J<3-C*.5„ H3 7mRNAl/^KJ, «c 
±»©ifflia-C«fi< . «3!HG 1 - S**tcS-3< 

c©hi 2K.mi>tc$m*$-->\t> mmm 
cc J: ->xw&Z txz c 4*J3aie.n-rc>.5>huC dc6 ©^ 
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11 12 

mKDZmrtf-^ (Ntol. Cell. Biol. 15:4215-4224, *T. MBftWRQ&til.&BrdVm&Vmim.Zmfc-? 

1995; Proc. Natl. Acad.Sci. USA 94:142-147, 1997 £C£KJ:»h £'*!< h^®Wft<Dfflm&9t%.mM&® 

[00341 3 /&«:. H3 7©»lJ3«ir2SIg3&£ CC^LfcifcO-C**. 1 8 HOT? 

H^SfcfeCc. x;V h y S.—P a >j£tc<£ ») b h C EM DNA^^teft, 2 4B$IH&KttfctJ9 OKOlBIISrt 1 

JfflSa^ffllSJiJaK^lib (HI 3) . y— <f>^u? SSKcAoTHSCiiOBLfc. 

h^tf-^fc (014) . *©*S£. H3 7mRNA«G [0036] $Eot„ COlWttCtt. »P*/cG 1 

i»iK:«ffi<, Gia«*»6sjiB{c*wr±»L. sm ffl&®\mxhhfo.mwm&\ 2*m<m&xtf.#zm 

©PaWiS<«#3n > G2$K^^-f-2>#£;rcitS< £AU Stf!££KS8!CtA^c£#A6*i£2 6l$ia 

«jf$n-ri»-5ci*s^$nfco ya^y-^tc 10 '&<Dm&xMM*mfe lxb rdUFBttfflia^tHsi ofc. 

<t'3HeLafflja ; 5:G2affltcff±$lf. ftSfttcMRHJH ttSBH 1 gfc^LfcifcO-C&S. taH 3 7 Ntaft£ 

£^f3ttfcjg!& (HI 5) KM>TfeH3 7mRNA maAb/t»©7 0%*iSWK:^ffTSCi*t-Ct«: 

«G2rt>6Gl^©&tTtcSf-3-ciS4>u sm^vffif *>-?/c©tc*fL. 3>Fo-ji4af*K < fc£§sm}:t3:,j^ 

©RKWWJWSC &*SnStlfc (B 1 6 ) .. Cdc6 £A6tl&fe-9fc. £tc. tKH 3 7 Cpep m#<Dffi±A 

(DmibrnmicG 1 *>6s»^©^TK:<$-?-c±irf s su^rfctaH 3 7 Nta{*<tpi^*^i,H*^nw±©s 

*». SWjttf^S«Conr^L, > G2»(Ctt[6<Hl W#ffia«5&!l3l#8tg!;*tifc. inH3 7Cpep 

jl^tl&.S.tfH 3 7 C©ig*[i, H 3 7 m ^^©^©taMT^S^y^ F tSiH 3 7 Cpep 

RNA©IWBjttfr*IIB«JH©<):*>'iCta»^. * 5ifti?rl5lH(CifflliartK:SS?iAL//ci|^K« t 7 0%« 

T. 20 [0037] H20{3\ BrdUtatffiAta#©SS&«-C 

[ o o 3 5 ] h 3 7 ©^4$ ^KS^sfcfeccaigjftB fcftw»#G i #$fr6&«(c&&&K-ce&a 

BB'JK*W*H3 7*>^^Jl©|||lSrt»S*«|jgL A3ftT**K C©B#HfcttH3 7*>A*K©»Htt 

&. 2aa©H3 7ltMWtii<*«:ffl^t:KS«7t5if*ffi fiC»i**6ti*. HHtAStitettftl*, SfL<^3 

fcfrofcJS*. H e L aiffliSiW I 3aHIH0>ft3rtCistr> ftfcH 3 7 »>s<9Ktc&¥J: < *g£U f OtiMK. H 

t, rt«EttH3 7-*>/<d»iitt«i'jK:*»«:TOift»* 37 z^rtt&vmi^vmiwm-fhtnxhti 

©X#* hiC-ca^Slifc (01 7) . Cti6©|gm S. Cft6©IS*«. H37©tStl ffcfc>^huCdc7 

fc<£ 6 #rt?K$R£ L T t > £ huC dc 7 &B£lf ^ /H 3 7tR^OWffi«WmitKDS|»iffK:S«Sti 

3.-? F©$F*3^ii (EMBO J. 16:434(M351, 1997) i hC tOk< m^tt. 

$>t>HX, huCdc7/H3 7&-&mtmK.m&?Z*i- [0038] 

-v-ci>*). zmmm*-? Hxsmmmvi'ifi- 30 i&m®®mu±i£i<WfflLtctist). comx. 

mmme tsmm^^^y \- v$>a:i-ii3 7 n>^i>mt. 

i&$&fm<DG 1 -SgtfKfcW£rt?£14H3 7 C©£ W^Rfcn- F-*£b hitfi^tei^Oc D 

KO««*«i«WISSAi6fcJ:i)|)Wl/*:. H3 7*> NA. H3 7*>^<f HK»TSSift. *C«CCh6© 

s©n«3 o 5 r 2 sm-mivm ma 3 1 n s£*i^*m-Maf**ffi<,>-t b h«nomi«M«p-r 

*5«tafC4S©5hy^y^F«:3trsJa# (SiH ft*. cftJcfc-jT. &«©b F£m© 

3 7 Cpep mm ZTU =-T ^ filSJU Cft6©tn<*: ?&SKffll^liS#IHia^©^S?:i^-r*C iASoJ 

4b F#i3fe©iEm^i^W (KD«) {cStSSA fg<fc&D. **Ol33^IS©J9Ji»W©fc«>©Sfa&* 

b/c„ KD»ii^&jfil?ffil®K < fco-CG0»3K:ff±$ &4H»rSC ttfivimt &*„ 

itxtsi*. mmumcx ^xmmmicmmmm^tm 40 [0039] 

<110> fflUAJfcS : fl?ttmi*Sai 

<120> #£9!©£ffc : b FH3 7 SO^ffi. C©$>Ai;^3- FT-5 

cDNA 
<160> 13?"J©^ : 4 
<210> 12?iJ#^ : 1 
<2ll> ie5>J©g$ : 6 7 4 
<212> ie?ii©S : PRT 
<213> !Mfx>^ 
<400> 12?iJ 



(8) ^2 00 0- 1 35 09 0 

13 14 
Met Asn Ser Gly Ala Met Arq He His Ser Lys Gly His Phe Gin Gly 

15 10 15 

Gly He Gin Val Lys Asn Glu Lys Asn Arq Pro Ser Leu Lys Ser Leu 

20 25 30 

Lys Thr Asp Asn Arq Pro Glu Lys Ser Lys Cys Lys Pro Leu Trp Gly 

35 40 45 

Lys Val Phe Tyr Leu Asp Leu Pro Ser Val Thr lie Ser Glu Lys Leu 

50 55 60 

Gin Lys Asp He Lys Asp Leu Gly Gly Arq Val Glu Glu Phe Leu Ser 
65 70 75 80 

Lys Asp lie Ser Tyr Leu He Ser Asn Lys Lys Glu Ala Lys Phe Ala 

85 90 95 

Gin Thr Leu Gly Arq He Ser Pro Val Pro Ser Pro Glu Ser Ala Tyr 

100 105 110 

Thr Ala Glu Thr Thr Ser Pro His Pro Ser His Asp Gly Ser Ser Phe 

115 120 125 

Lys Ser Pro Asp Thr Val Cys Leu Ser Arq Gly Lys Leu Leu Val Glu 

130 135 140 

Lys Ala lie Lys Asp His Asp Phe He Pro Ser Asn Ser He Leu Ser 
145 150 155 160 

Asn Ala Leu Ser Trp Gly Val Lys He Leu His He Asp Asp He Arq 

165 170 175 

tyr Tyr He Glu Gin Lys Lys Lys Glu Leu Tyr Leu Leu Lys Lys Ser 

180 185 190 

Ser Thr Ser Val Arq Asp Gly Gly Lys Arq Val Gly Ser Gly Ala Gin 

195 200 205 

Lys Thr Arq Thr Gly Arq Leu Lys Lys Pro Phe Val Lys Val Glu Asp 

210 215 220 

Met Ser Gin Leu Tyr Arq Pro Phe Tyr Leu Gin Leu Thr Asn Met Pro 
225 230 235 240 

Phe lie Asn Tyr Ser He Gin Lys Pro Cys Ser Pro Phe Asp Val Asp 

245 250 255 

Lys Pro Ser Ser Met Gin Lys Gin Thr Gin Val Lys Leu Arq He Gin 

260 265 270 

Thr Asp Gly Asp Lys Tyr Gly Gly Thr Ser He Gin Leu Gin Leu Lys 

275 280 285 

Glu Lys Lys Lys Lys Gly Tyr Cys Glu Cys Cys Leu Gin Lys Tyr Glu 

290 295 300 

Asp Leu Glu Thr His Leu Leu Ser Glu Gin His Arq Asn Phe Ala Gin 
305 310 315 320 

Ser Asn Gin Tyr Gin Val Val Asp Asp He Val Ser Lys Leu Val Phe 

325 330 335 

Asp Phe Val Glu Tyr Glu Lys Asp Thr Pro Lys Lys Lys Arq He Lys 

240 245 350 

Tyr Ser Val Gly Ser Leu Ser Pro Val Ser Ala Ser Val Leu Lys Lys 

355 360 365 

Thr Glu Gin Lys Glu Lys Val Glu Leu Gin His He Ser Gin Lys Asp 

370 375 380 

Cys Gin Glu Asp Asp Thr Thr Val Lys Glu Gin Asn Phe Leu Tyr Lys 
385 390 395 400 



(9) ^2 0 0 0- 1 3 5 0 9 0 

15 16 
Glu Thr Gin Glu Thr Glu Lys Lys Leu Leu Phe lie Ser Clu Pro He 

405 410 415 

Pro His Pro Ser Asn Clu Leu Arq Gly Leu Asn Glu Lys Met Ser Asn 

420 . 425 430 

Lys Cys Ser Met Leu Ser Ihr Ala Glu Asp Asp lie Arq Gin Asn Phe 

435 440 445 

Thr Gin Leu Pro Leu His Lys Asn Lys Gin Glu Cys He Leu Asp lie 

450 455 460 

Ser Glu His Thr Leu Ser Clu Asn Asp Leu Glu Glu Leu Arq Val Asp 
465 470 475 480 

His Tyr Lys Cys Asn lie Gin Ala Ser Val His Val Ser Asp Phe Ser 

485 490 495 

Thr Asp Asn Ser Gly Ser Gin Pro Lys Gin Lys Ser Asp Thr Val Leu 

500 505 510 

Phe Pro Ala Lys Asp Leu Lys Glu Lys Asp Leu His Ser lie Phe Thr 

515 520 525. 

His Asp Ser Gly Leu He Thr He Asn Ser Ser Gin Glu His Leu Thr 

530 535 540 

Val Gin Ala Lys Ala Pro Phe His Thr Pro Pro Glu Glu Pro Asn Glu 
545 550 555 560 

Cys Asp Phe Lys Asn Met Asp Ser Leu Pro Ser Gly Lys He His Arq 

565 570 575 

Lys Val Lys He He Leu Gly Arq Asn Arq Lys Glu Asn Leu Glu Pro 

580 585 590 

Asn Ala Glu Phe Asp Lys Arq Thr Glu Phe He "Ihr Gin Glu Glu Asn 

595 600 605 

Arq He Cys Ser Ser Pro Val Gin Ser Leu Leu Asp Leu Phe Gin Thr 

610 615 620 

Ser Glu Glu Lys Ser Glu Phe Leu Gly Phe Thr Ser Tyr Thr Glu Lys 
625 630 635 640 

Ser Qy He Cys Asn Val Leu Asp He Trp Clu Clu Glu Asn Ser Asp 

645 650 655 

Asn Leu Leu Thr Ala Phe Fhe Ser Ser Pro Ser Thr Ser Thr Phe Thr 
660 665 670 

Gly Fhe 
674 

<2io> m*m^ : 2 

<2H> ie^J<Dg$ : 2 3 4 
<212> ffi&l<DM: PRT 
<213> **-1ffX>X 
<400> ffijlj 

Met Asn Ser Gly Ala Met Arq He His Ser Lys Gly His Phe Gin Gly 

15 10 15 

Gly He Gin Val Lys Asn Glu Lys Asn Arq Pro Ser Leu Lys Ser Leu 

20 25 30 

Lys Thr Asp Asn Arq Pro Glu Lys Ser Lys Cys Lys Pro Leu Trp Gly 

35 40 45 

Lys Val Phe'Tyr Leu Asp Leu Pro Ser Val Thr He Ser Glu Lys Leu 

50 55 60 

Gin Lys Asp He Lys Asp Leu Gly Gly Arq Val Glu Glu Phe Leu Ser 



(10) 1$P32 0 0 0~ 1 35 090 

17 18 
65 70 75 80 

Lys Asp lie Ser Tyr Leu He Ser Asn Lys Lys Glu Ala Lys Phe Ala 

85 90 95 

Gin Thr Leu Gly Arq He Ser Pro Val Pro Ser Pro Glu Ser Ala Tyr 

100 105 110 

Thr Ala Glu Thr Thr Ser Pro His Pro Ser His Asp Gly Ser Ser Phe 

115 120 125 

Lys Ser Pro Asp Thr Val Cys Leu Ser Arq Gly Lys Leu Leu Val Glu 

130 135 140 

Lys Ala lie Lys Asp His Asp Phe He Pro Ser Asn Ser lie Leu Ser 
145 150 155 160 

Asn Ala Leu Ser Trp Gly Val Lys lie Leu His He Asp Asp lie Arq 

165 170 175 

Tyr Tyr He Glu Gin Lys Lys Lys Glu Leu Tyr Leu Leu Lys Lys Ser 

180 185 .190 

Ser Thr Ser Val Arq Asp Gly Gly Lys Arq Val Gly Ser Gly Ala Gin 

195 200 205 

Lys Thr Arq Thr Gly Arq Leu Lys Lys Pro Phe Val Lys Val Glu Asp 

210 215 220 

Met Ser Gin Ser Pro Ala Val His Leu Met 
225 230 234 

<210> : 3 

<211> EWOfiS : 2 7 8 0 
<212> g^iJ<DM : DMA 
<213> 
<400> gS?iJ 

AATTCGGCAC GAGCTCTCTG AGGCTGCGGC AAGACCTCM GCGGCGCACC CAGAGGCCGG 60 
GTCTGAGACT GAGACAGCAA CGGAATGGAG GCGGGGTAGA GGCGGAAACA CAACCTGCAG 120 
GGCCACAGCG AGGCGCGAGA AGGACGGCGG CCTGAGGGGG CGGGGCGCGC AGCGCGAGAA 180 
GGCAGGCACG AGGGGCGAGC GCGAGGCGGG GCACGGCGCG TGGCGTCAGA GGGGGGGGGG 240 
GGCGCGTATC GGCGCCGCGG CCGGGTGAGG CGTTTTCAAA TCTTCAACCG OCGCAGCCCA 300 
CTCGTTTGTG CTTTGCGCCT TCCTCCTCOG CGOGTGCAG CGGGATGCGG GCCCGCaAAC 360 
OCGACCTGCA GACGOGGTAC CTCTACTGCG TAOVGGCGGT AGCTGGGGGA AGGAGAGAGC 420 
OGGCCGTCCT CTCAACAGGC CGGGGGAAGC CGTGCTTTCG CGGCTGOCCG GTGCGACACT 480 
TTCTCCCGAC CCAGCATGTA GGTGCCGGGC GACTGCCATG AACTCCGGAG GCATGAGGAT 540 
OCACAGTAAA GGACATTTCC AGGCTGGAAT CCAACTCAAA AATGAAAAAA ACAGAGCATC 600 
TCTGAAATCT CTGAAAAOG ATAACAGGQC AGAAAAATCC AAATCTAAGC OVCTTTCGGG 660 
AAAACTATTT TACOTGACT TACCTTCTCr CAOCATATCT GAAAAAOTC AAAAGCACAT 720 
TAAGGATCTG GGAGGGCGAG TTGAAGAATT TCTCAGCAAA GATATCAGTT ATOTATTTC 780 
AAATAAGAAG GAAGCTAAAT TTGCACAAAC CTTGGGTGGA ATTTCTOCTG TACCAAGTCC 840 
AGAATCTGCA TATACTGCAG AAACCACTTC ACCTCATCCC AGCCATGATG CAAGTTCATT 900 
TAAGTCACCA GACACAGTGT G1TTAAGCAG AGCAAAATTA TTAGTTGAAA AAGCTATCAA 960 
GGACCATGAT TTTATTCCTT CAAATAGTAT ATTATCAAAT GGCTTGTCAT GGGGAGTAAA 1020 
AATTCTTCAT ATTGATGACA TTAGATACTA CATTCAACM AAGAAAAAAG AJTTGTATTT 1080 
ACTCAAGAAA TCAAGTACTT CACTAAGACA TGOGGGCAAA AGAGTTQGTA CTGGTGCACA 1140 
AAAAACAAGA ACAGCAAGAC TCAAAAAGGC TTTTGTAAAG GTGGAAGATA TGAGCCAACT 1200 
TTATAGGCCA TTTTATCTTC AGCTGACCAA TATGCCTTTT ATAAATTATT CTATTCAGAA 1260 
GCCCTGCAGT CCATTTGATG TAGACAAGGC ATCTAGTATG CA4AAGCAAA CTCAGGTTAA 1320 
ACTAACMTC CAAACAGATG GCGATAAGTA TGGTGGAACC TCAATTCAAC TCCAGTTGAA 1380 
AGAGAAGAAG AAAAAAGGAT ATTGTGAATG TTGCTTGCAG AAATATCMG ATCTAGAAAC 1440 




(11) 

19 

TCACCTTCTA ACTGAGCAAC ACAGAAACTT TGCACAGACT 
TGATATTCTA TCTAAGTTAG TmTGACTT TlTGGAATAT 
GAAAAGAATA AAATACACTG TTGCATCCGT TTCTClTGTT 
GAGTGAACAA AAGGAAAAAG TGGAATTGCA ACATATTTCT 
TGATAO\ACA GTGAAOGAGC AGAATTTCCT CT ATAAAGAG 
GCTCCTGTTT ATTTCAGAGC CCATCCCCCA CCCTTCAAAT 
GAAAATGAGT AATAAATGTT CCATGTTAAG TACaGCTCAA 
TACACAGCTA CCTCTACATA AAaACaAACA GGAATGCATT 
ATTAAGTGAA AATGACTTAG AAGAACTAAG GCTAGATCAC 
ATCTGTACAT GTTTCTGATT TCAGTACAGA TAATAGTGGA 
AGATACTGTG CIIIIICCAG CAAAGGATCT CAAGGAAAAG 
TCATGATTCT GGTCTGATAA CaATAAACaG TTCACAAGAG 
GGCTCCATTC CATACTCCTC CTGAGGAAGC CAATGAATCT 
TTTACGTCT CCTAAAATAC ATCCAAAAGT GAAAATMTA 
AAATCTGGAA CCAAATGCTG MTTTGATM MCAACTCAA 
CAGAATTTGT ACTKaCCGG TACAGTCTTT ACTAGACTTG 
ATCAGAATTT TTGGGTTTCA CaAGCTAlaC AGAAAAGAGT 
TATTTOXAA GAGGAAAATT CAGATMTCT CTTAACAGCG 
TTCTACATTT ACTGGCTTTT AGAATTTAAA AAATGCATAC 
CaTATTlTTG AAATTTTTAT AAATATGTAT GGAAATTGT 
GTTTACAGAC CCAAATGTAA ATATTAAAAA TAAATATTTG 
TAClTGITAA AGAAAAATTA CaGAATAAaC TTGTGACTGG 
AAAAAAAAAA AAAACTCGAG 
<210> : 4 

<211> E?IJO[)g$ : 2 7 1 9 
<212> ffi^JCDffi: DN A 
<213> fx>;* 



<400> lfi?U 








AATTCGGCAC 


GAGCTCrCTG 


AGGCTGCGGC 


MGACCTGAA 


CrCTGAGACT 


GAGAGAGCAA 


CGGAATGGAG 


GCGGGGTAGA 


GGCCAGAGCG 


AGGCGCGAGA 


AGGACGGCGG 


CGTGAGGGGG 


GGCAGQCACG 


AGGGGCGAGC 
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CAGAAG^AGA AAAAAGGATA TTCTGAATCT TGCTTGCAGA AATATGAAGA TCTAGAAAG" 1380 

CACGTCTAA GTGAGCAACA CAGAAAGTT GQKAGACTA AOCAGTATCA ACTTGTTGAT 1440 

CATATTCTAT CTMCTTAGT TTTTGACTTT CTGGAATATG AAAAGGACAC ACCTAAAAAG 1500 
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ACACAGOAC CTCTAGATAA AAACAAACAG GAATGCATTC TTGACATTTC GGAACACACA 1860 

TTAACTGAAA ATGAOTAGA AGAACTAAGG CTAGATCACT ATAAATGTAA CATACAGGCA 1920 
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GMACTGTGC 1 1 1 MLC AGC AAAGGATCTC AAGGAAAAGG AGGTCATTC AATATTTACT 2040 

CATGATTCTG GTCTCATAAC AATAAACAGT TCACAAGAGC ACCTMCTGT TCAGGCAAAG 2100 

GCTCCATTCC ATACTCCTCC TGAGGAACGC AATGAATGTG ACTTCAAGAA TATGGATAGT 2160 

TTACCTTCTG GTAAMTACA TCGAAAAGTG AAAATAATAT TAGGACGAAA TAGAAAAGAA 2220 

MTCTGGAAC CAAATGCTGA ATTTGATAAA AGAACTGAAT TTATTACACA AGAAGAAAAC 2280 
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TTTACAGACC CAAATGTAAA TATTAAAAAT AAATATTTGC AATTTTCJAC AGAATTGAAT 2640 
ACCTCTTAAA GAAAAATTAC AGAATAAACT TCTGACTGGT CI 101 1 I IAC ATTAAAAAAA 2700 
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